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Abstract 
 
The Gladiolus species are known to be on the 5th place in the culture of decorative flowers. Still there are some 
inconveniences regarding their culture survival due to the fact that they are relatively easy attacked by biotic stressors. 
This research is focused on determining a strategy for the short-term conservation of in vitro cultivated Gladiolus 
hybridus varieties. For the initial step of this research we focused only on the conservation of the Gladiolus hybridus 
Oscar variety. Explants isolated from the species mentioned above were cultured in vitro on two types of culture media 
and under two types of environmental condition. The results obtained were encouraging showing us the possibility of 
the short-term conservation for this particular Gladiolus hybridus variety. 
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1. Introduction 
 
Gladiolus species have been known since the 
Antique, and were considered in the first centuries 
as weeds. The first Gladiolus species in Europe 
were imported from South Africa in the XVII-XVIII 
centuries. Today, more than 150 spontaneous 
species are known and most of them originated from 
South Africa. 
Because of their beauty and diversity of 
coloration, Gladiolus species have ornamental 
features and are valued for decorative purposes and 
as flowering shrubs. The culture of Gladiolus 
species is in 5th place in the world in terms of 
global flower production. The varieties are 
constantly being refined trough the hybridization of 
existing varieties. 
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Nevertheless, these varieties can only survive 
a few years in the cultures, because they are 
destroyed by fungi, bacteria or viruses [5]. 
Several Gladiolus varieties are cultivated in gardens 
as decorative plants. Each year, the varieties 
obtained are improved to prolong their life time and 
their flowering periods. 
The in vitro proliferation of Gladiolus types is 
a method in which a large number of plants can be 
regenerated from several types of explants in a short 
period of time [1, 6]. In vitro cultures thus offer the 
possibility for storage and cryopreservation of 
biological material to later obtain healthy material 
which can be multiplied afterwards through the use 
of micropropagation methods [2, 3]. 
The vegetative propagation ensures a clone-
like multiplication of the mother plant and allows 
the selection of starting plants with special traits and 
thus equivalent descendants [9]. In vitro cultures are 
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similar to vegetative propagation, and can be 
particularly good use for clone multiplication [4]. 
Plants can be regenerated in vitro from 
different types of explants. The explants most used 
for regeneration are the tubers or corms and the cuts 
of flower stems [12, 13]. These explants are cultured 
on MS (Murashige and Skoog) basal culture 
medium. This culture medium may also contain 
plant hormones like (6-Benzylaminopurine, benzyl 
adenine - BAP).  
The main objective of the in vitro cultures is 
to obtain healthy offspring and/or vegetative 
propagules (tubers, bulbs, corms). However, the 
material obtained from the multiplication also needs 
to be preserved [10, 11].  
First, the plant material is preserved for a 
short while in a refrigerator though the modern day 
techniques include the short or long term storage of 
the plant material [8]. 
Several methods are related to the cultivation 
of the explants under slow development conditions. 
These methods allow the storage of in vitro cultures 
at a temperature between 4˚C - 5˚C for a few 
months [7]. 
The present research is focused on the short-
term preservation of Gladiolus hybridus cultivar 
Oscar explants at low temperature values. 
 
 
2. Material and Methods 
 
As biological material explants obtained from 
Gladiolus hybridus cv. Oscar, a spring time 
flowering species with dark red flowers, were used. 
For the short-term preservation of Gladiolus 
hybridus cv. Oscar, two types of culture medium 
were used. These medium are: MS3 without the 
phytohormone BAP and MS3 also without BAP but 
supplemented with 90g/l sucrose. The reason we did 
not use the BAP was because we wanted to observe 
whether the explants could develop at lower 
temperatures without being promoted by growth 
hormones also avoiding any genetic change. The 
components of the MS3 medium are: MS 
(Murashige and Skoog, 1962) macroelements, MS 
microelements, FeEDTA (Ethylene diamine tetra-
acetic acid), 30g/l sucrose and 7g/l agar. 
As this is only a preliminary research step we 
only used 15 jars with six Gladiolus hybridus cv. 
Oscar explants each. 10 jars contained MS3 medium 
without BAP and 30g/l sucrose and five jars 
contained MS3 medium without BAP but 
supplemented with 90g/l sucrose.  
From these five jars with the normal MS3 
medium and two jars with MS3 supplemented with a 
greater amount of sucrose were kept as control and 
were stored in a growth chamber at a constant 
temperature of 25˚C, a humidity of 70%, a 
photoperiod of 16 h and 2000 lux light intensity. 
The remaining jars namely five and three were 
stored in a refrigerator at a temperature of 4˚C and a 
low light intensity. 
This method has been used to check the 
different growth rate of the Gladiolus hybridus cv. 
Oscar explants under different conditions. The 
growth rate was determined through constant 
measurements of plant high and leaf lengths. After 
the five respectively three jars were kept for two 
weeks in a refrigerator at 4˚C the plantlets were 
measured for the first time and the data obtained 
were compared with those obtained from the control 
plantlets. The second time the plantlets were 
measured when eight weeks old, calculated from the 
start of the experiments. 
Through the method of short-term 
preservation, we wanted to check the differences in 
growth rate of the explants under different 
conditions, but also determine the period of 
preservation of Gladiolus hybridus cv. Oscar. 
 
3. Results and Discussions 
 
The plantlets that were grown on the 
medium supplemented with 30g/l sucrose and kept 
as control in the growth camber showed a leaf 
length between 1.5cm and 7.3cm in contrast to those 
grown on the same culture medium type but in the 
refrigerator were the leaf length was from 0.5cm to 
4.7cm (Fig.1: A, B). 
The plantlets the were grown on the MS3 
medium supplemented with 90g/l sucrose in the 
growth chamber as control showed a leaf length of 
0.5cm to 3cm in comparison to those grown in the 
refrigerator were the leaf length varied between 
0.5cm and 2.5cm (Fig.2: A, B). 
The control jars containing explants on MS3 
culture medium supplemented with 30g/l 
respectively 90g/l sucrose were not cooled, but we 
could still notice differences between the leaf length 
of the plantlets.  
 
 
 
This shows the influence of various sucrose 
concentrations on the growth of the plantlets. It was  
observed that the leaf length of the plantlets cultured on 
MS3 medium with 30g/l sucrose was greater than of 
those cultured on MS3 medium with 90g/l sucrose.  
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The leaf length variation in the plantlets of the 
first group was between 1.5cm and 7.3cm, on the 
contrary to those from the second group which was 
between 0.5cm and 3cm (Fig.3: A, B). 
Differences in leaf length were also observed 
in the jars that were stored in the refrigerator.  
The individuals that were cultured on MS3 
medium with 30g/l sucrose had a length variance 
between 0.5cm and 4.7cm in contrast to those 
cultured on MS3 medium with 90g/l sucrose were 
the variance was between 0.5cm and 2.5cm (Fig.4: 
A, B). 
 
 
 
 
 
Fig. 1. B. Left-control plantlets. Right-plantlets 
grown in the refrigerator 
Fig. 1. A. Difference between the leaf length of the 
explants kept as control and those kept in the 
refrigerator 
Fig. 2. A. Difference between the leaf length of the 
explants kept as control and those kept in the 
refrigerator 
Fig. 2. B. Left-control plantlets. Right-plantlets 
grown in the refrigerator 
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Fig. 3. A. Difference between leaf lengths of the plantlets grown 
on MS3 culture medium with two sucrose concentrations. 
 
 
Fig. 3. B. Left – plantlets on MS3 with 90g/l 
sucrose. Right – plantlets on MS3 with 30g/l 
sucrose 
 
 
 
 
 
 
Fig. 4. A. Difference between leaf lengths of the plantlets grown on 
MS3 culture medium with two sucrose concentrations and kept in 
the refrigerator 
 
 
 
Fig. 4. B. Left – plantlets on MS3 with 90g/l 
sucrose. Right – plantlets on MS3 with 30g/l 
sucrose 
 
 
 
 
The second measurement, after 8 weeks 
from the start of the experiment, showed that the 
explants cultured on MS3 medium with 30g/l 
sucrose and kept at room temperature (25˚C) but 
also the ones that were kept at 4˚C in the 
refrigerator, had been developing well. In contrast to 
these, the plantlets cultured on MS3 medium 
supplemented with 90g/l sucrose and kept under the 
same conditions had a slower growth showing a 
much reduced leaf development rate. Nevertheless, 
these plantlets started initiating corms, which are 
very important for conservation (Fig.5). 
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Fig. 5. Plantlets grown on MS3 culture medium supplemented with two different sucrose concentrations and kept under 
two distinct development environments. From left to right: plantlets on MS3+30g/l sucrose as control; plantlets on 
MS3+30g/l sucrose kept in the refrigerator; plantlets on MS3+90g/l sucrose as control; plantlets on MS3+90g/l sucrose 
kept in the refrigerator 
 
 
4. Conclusions 
 
Even though these are results of a 
preliminary research step we obtained some good 
outcomes regarding the short term conservation for 
this particular Gladiolus hybridus variety. The 
results obtained showed that temperature and light 
had a very high impact on the growth rate of the 
plantlets.  
The lower temperature values have inhibited 
the development of plantlets maintained in the 
refrigerator.  
Because in the refrigerator there was a lack 
of light, the plants could not photosynthesize and 
though they could not synthetize the necessary 
growth substances which were obtained only from 
the culture medium. The inhibition of growth 
through temperature and lack of light makes it 
possible for short-term conservation of the plants at 
an early developmental stage. 
The high sucrose concentration used in one 
of the culture medium types helped initiate the 
formation of corms which are very important in the 
process of short-term conservation. The corm 
formation makes thus possible the preservation of 
this particular Gladiolus hybridus variety for a 
longer period of time, with minimal plant material 
and minimal costs. 
The important amount of positive results 
obtained during this preliminary research stage will 
help us structure the next steps of the research 
regarding the short-term conservation method for 
Gladiolus species. 
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